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o ABSTRACT

4)ur curfent tjec&}rn procese optimization, appears to be

*learig csmpletin, jbi work dolpe dWIfng th's report period is

3ead!UJ 4M the optimization of twcO methods of treatment and treat-

%ient 4 esamples tot hse or simulated Ineuse testing. Descrip-

tijns ( ste tjeatmepts of sanltes listed below are included in

tte fUe4orto

1) Iater lubr~cate1 shaft tearligs Cor U.S. Navy Engineering

Experiment Station.

'95 Retractable mast seii~s (ccievton) for Portsmouth Naval

Shipyard,

;1 B118 2jid B142 experimental compounds from Puget Sound

Naval ShIpyard.

4) Four Inch I.D. Buna N bt5tterfly Valve liners.

"Th~i•document ma .•ot be reprodewed or published in any form,

in in arw)Jr~t
sndcect tois i haprogres, repo ns hn man-iatone
and subject to changes, corrections and modif:ications."



Page 2

SA•PLE TREATMENT

During this period, samples were treated for three separate

sources within the Navy and one industrial source with direct

naval application. T-ese samples have been returned to their

sources and we are awaiting the return of test data.

Two sets of samples were received from the Puget Sound Naval

Shipyard. One set consisted of four "0" rings; the other, tensile

slabs and compression-set buttons of new compound formulations.

"Thc "0" rings were identical in size to the "0" rings des-
C

cribed in ptevious reports. No infu~rqt~on on these rings was

received except that they conformed to the specifications listed

in Mil P5516. The treatment given these samples is described in

C

Experinent 264. All were treated on the steel mandril constrdcted

for a previous set of samples. All were slippery on the outer

half and virtually unchanged on the inner half. These samples
0

were returned via Code 634C. 0
C

The second set of samples consisted of tensile slabs and com-

pression-set buttons fabricated from two special compounds developed
C

at the Puget Sound Naval Shipyard. These compounds were identified

by the numbers 8138 and B142. Our objective was to find a satis-

factory treatment for each of the compounds; treat and return any

available tensile slabs and all the compression-set buttons. Init-

ial treatments were done on tensile slabs; frictional and physical

tests were run (see Exp. 236). Good coefficients of friction were
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obtained by the various treatments, and it should be noted that

although several samples ran extremely hot, they did not seize.

The fr?c&Tonal surf~aces also became ex~renmely hard due to post cure
0

eff~ete jJ( -ig%~?Iicait &@ass Rf tensilg properflies was evidenced

b# compaFIwsn %14% the fWtain sanples. qJbe reta~ns, 2iowever,

A exhithe4 rfta? Si~wer j~ysic~a properties than were 46rigirajJly re-

0 o pd1ed. Paget $11in4 VJava% Sh~pgard was notified by a lettet ret~ort

Of uP ffi~dings.p Beitgg9e Of 14e Gj'kI3~me loss 4W p~opert~s on

*IS-witcmpera tuft &jogageg V~e 419 ia'4 At any furlbej 4*Prk *r these

S ~#ompoft9d& foless sp'ec*WICR~Iy WvqSejtI ia wis)FP

IOuPtng 3!94s pefio(IN !aSx~ei~ment 2349 we t re aguefltV9t BW qO

QOulterfly *41it? Ylrjegs Jipl tWj "0 So. %PkwjV~ i., Of fa?VfiE14

"S neclicuto tire *I* selle, I0fr~tow (ff Lteginee#deift uidfmni %&

tl&j these lIfyefs wSit :)e IeSIC4 N'iA SL-- rfrUVTs &epofgl to of a$

soon 4&s prejjiousjW~sta#jc4 twsts arc completed. j~ib *1 9 shouU

o e a4,ajli*3, 1ý, -,W eq4 of h Ik~ report period. e

A vts?& was made to the Pottsmoutl #4alialf hiR-,fJ. Ie6&2tgit,

0Maine (po exp~a~n the j~osslbje adgantages #of &Jie*IOSjjp~eI RukbeGjO

procg~s in A~ef?,particular appl?4!a~/*ons. 4s a S~esulq we Otllttegie

a seg af chev~vn seals currently befrng tested fof retlacla~lblv aftS

app't~atiftps. These seals we#06 1ighly ifilled elastomer, typjjje4

by the AN461ý2!40~ specif?c-at?on. Thesc sanylcs Weffe :ratca in

Experimecnt ;P6Ae Thc effect of the treatmeint was to produce Sva"
0 ~00

,s7&pe@ý surf-ice. Teýnsile properties, however, were s,-verel-1

0 rediiced0 ) Since therc is no (flexin.e required in the ialicatione
0

0 0
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it was deemed of sufficient interest to warrant testing. These
0

te-rs wilt be run by the Portsmouth~ Vaval Shipyard Ujd jeportedl tO
0

9j~via Code 63Vvi~en comphbje4w 0

4 set& Oft?x wate r-iutflette1 t4ft Wz4~s were reluivid

fso4W~ 7. So Naj h~einltermn S~& tSj tP Ajapumflt

#airvia4j. t)*?W j~mples are progotlipes IR 11 9%4efoa1 %ep:*l&E

*%Aft belntlls Wafd On Yprge sh?pse '%Pey Ire fabl~cakd fftr$ Wpna

N 9~lasfl~er bonded tO Itjas9 s,~,ort?Wff plzrtes.9 %~ese spe~jmlPS0

we&k *Ue~Sqd in rnjefIa%enl 2SJO. : r&'~cti~on of at ¶1easal ht4MwdS

fn 4Oe iowwsee5 *lWtritlflcd Cf was obtainedg Othte sfllei *WM
0

aceftwec to *he ?. S. Navf !!npieeýCfng E-xperinen9 Stato :o¶fn skis

UM~ed am~use testigge The resu~ts of these rS tSill ba ECjtNW S

gous when t~ey aO comflete&.

* iLIJORINAW ON !JROCEDUr-(E

turing Ih~s Qep(WP per?oý the %5ghtSr~e24vAjj 1peitq Op Expet

trt4t% Alf, W.16 22- &nA 2_24 ?iawe tcgn 4pprox?matejj %4e$hrJjfA

* *tm tIe~g~ T1~je tes& sesu lt s will be f~uaa St Ve l~gonwRIwRgf

41W exjye9?meptal fc~rtilot of t%3s Irrjog&e I*- awitsA &rv~tVd le

0 MAC* 3pdleaOe tlie foTl~winagl

* S Is ida 4he %bse do:tt tkp k34P omkkil IVft?4kjb a S*rd'6

tll6ppefl s3IB~lFft ijii &negeasel sljppe~rffess Sit*p Ibttctf*

of fset by s eve re ha9c?e*tng wDP 9te s-urNq~otý%u3 gtoc~flL

* r~okflg O~n 6lexurc.

doS
0S

0
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2. That I"eteased temperature in the fluorination procedure

p~rodut~s an increase *Us weat Iific

3, Thaj 4he $ime of fruotination is not dtrectly related to

*e 4ernpegature of fluorination, but is also a function

of &he perneabT?fty of the elastomer itself and/or the

9W-vrs tIstoP? vi 34weecorupound.

WIk 3Sif 01 higtaedacqTb1141) of apparently duplica~e s9amples

rWiins ine~tpljca:%$cg Two poss?'o?e s#?!IYfkta jema... &e f?'rstg
* 0

par CIt.'a4tio3 ;t dIE trIuwinesat, tiealltm. tkj,5 be el im'inated %y

* biiutalttion ot rgagig3~iy aqgveti tan in )he passuge core

*Sfnef 0  &(, seAft4O SaWnj ltcb I turatgji atf fbr Vise elasfiomer itS

Self. IfjbI eOainwiqIt Sgu~e~ents 3'W Soj Lrnogepeous~y dAsS

Ifer&O j6 tte gggfe(P .aitgIlra Ii6 can #.c resojted rf mas~et batching

5VI"r litm~n &I*- aVAnmal mannerf arxt ¶then mill~fng poftions for longer

*eC6,4ofiv 0? w :Uo y tth !helho),tif6 sh.131? It possib~c frp detle~mnne

thIj~ev of' Wt 2k, s~pej1ffr &nriI:Icujv# 4Df small flgas $P the l~esS&
0t

speClrnme *sMsjrlbjtgtu significoul Ij $r 4' ¾k41F iffe*

0 0 0

Ijmntg tc~ip**turc!. BF~er SSF mllex cm~eijratfon and SF concene

4f4?~os 04 Jd$~s~v3lig no ##c44ment ,t7'?er than Die an~ng and

owtghas been miade. A09 data ex(Peph tUgh-pecd wear testing

t~e flb0blia&ed #n t% cxpcrimental se~tton o? th~s reports) Our

hT~ja91WvtPu4*~ore* this sk~r'is Os reported ?nothe following

sd~tS (4 g~ie grcport. 0
0

00 0
0

0

* 0
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CONCLUSIO0NQ

c
Ouhr twnitatjve conclusgons that jhe ent?,F t~eatment (5ou14

be acconipfished withtrn t~e p~ssu% vesse4 s&ave 4pee*4%orne ou6 %6y

the results oPR E-Y~ejime%* 2J6. ýVezj Ift'esoof 5"0 tio*-s for Bvlna

N, 52 hours for qtoptuc# 20D0 nofs foV Natural rubber and 166

houlks for SRR were tphtained. These samples tte-AeIftC one hour

at 1154c under autogqgeous pressure show the feasibility of this

46inetAJ~g 9.ethed. £% rnoW cor~plete experimqent* No. 046 covje1Sg

thrce temperatures. SF, anft BF *SF compfrex bpadngs, and three

3I~~flt~frEt crg9efes $as !NC?) partialy evaluated. Corrj#et e

faWtenr o1P tceV *csults slou~J indcalte the proper ttatiaent

S.We No tfeisen4atcj9SaW oo~sa.iits flegived, for the W4Pppery

:*Ww *vc *1% f*AU*fluo#Tha,, t4&&ci~S avaY~bable for treat-

In bnsaripoe4o #ot*pfAese ne~gots I*volve Ace use of an unfluor-

Cted0 monomer as *ne tf I*. s~f*rtflg rctcfav and SF 4to ptoduce

^ t#n;6 sljj[)c# satP~c *ctfeOe *If4#tec methods will be satis-

i~oto" ff #0 sampi- s# t# by W3%gj*ther ont, or a combl~nation

,cVi~o*#we ta4i flS t de *~o s&V~s44i~y stipnerize all samples

0
whjcl h~e*u I1sk 0,f n) st'tg$Iea 'le are looking forward to
rcceivfg more Vr4?es 4** *V4#ndbt an# subsequent testing.

Jp~ang Qhe coning periodQ w@11 c(Oilete the wear tests on

Iqe oncostep g~rzft JfluorQn4$Qon pr<Dcdurk' and investigate the
0

possib~lity of usinL! ý-lfur d~chloroitý and sodium fluoride to

0
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accomiplish the fluorijiation of samples in the low-pressure reaction

VCS S 21 j( n additiont we plan to prepare low molecular weight
0

oligorj~fs tavjng the basi'c chain qnit *DP jIHL,dH- \ It will be nece
¼, CF 3)

r#Btt 4 Id f&9a1t YPhesc o~igoncrs. Sy O1ndigect me tods.) since tow

'-ol cU1A$r 14tg1g3 jolWrj~tc acid P0lmsb A& ioac~ess~bie b6

dgff:Ol ietfrods. *lcflts if" g~falfgjig thcre eljgomeups 'to jase 4oaso

I ovm94 &5$9) to &ueggp OU $bl S &~ rs*Ifium jWf A4 6fl4jetaid 94

00

S

00

00 0

00

00
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WEAR-LIFE DATA ON PREVIOUSLY REPORTED EXPERIMENTS

"¢xpcfimcart 210

sample No* %in& - o 0 %ax TTo eioups

0 2O•
20

100

40

0.--
* 

0
* ix1I i•fte;,4

* U.

00
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EXPERIMENTAL

Experiment No. 230 - Treatment of 3earings for U. S. Navy Engineering
Experiment Station, Annapolis, Maryland

All Samples

20 min. @ 55-60OC in 100% Acrylic acid
C

30 min. U.V.
0

o 0

Fluorination

Time @ temperature 60 min.

Average temperature °C 115

psig maximum 12.25

SF4 used 20.0 g

@ in.1.ec 1,21

* .620 668

2 .603 .600

9 t 00 052

tb6 .580
6 #6 A 0 476o

Samples #Prned to USNEE9 for Sestig

0

o 0
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Experiment No. 232

Check samples for zeproducibility

All samples Buna N

All samples 20 mi'n @ 60 0 C in 100% Acrylic Acid

All samples 30 mrin U.V.

Fluorination o

Samaple No 1,2 3

Time @ Temp. 60 min 60

Average T°C 1150 1150

Maximum T°C 117.2 120

Maximum psig 18.0 12.25

SF 4 Osed 30,7 8.2

B?30 i eased 0 230
0

0
Thkftk Shore A C @ in/sec Wear Life
4ness - Surface

nal In 9t-a FI%-al t.21 2.4 120 Min Cf Max ¶°F Hrs. Condition
_ -M --.- - - - _ - _-

*26 45 48 .400 .423 .19! .184 265 200+

* 126 48 0400 .435 .199 .184 380 200+

itS 4M 0"9 J6V 184

S53 4W81 •470 0249 Si H

Modulus ?ens ile
• OW .200% • _ ,_glong L ps9 Comp6 Set

S16b jo9g 450 590 ý20

16 &0 430 480 900

* 49 606 Ol 40•

S590 % n-0II1••so• 9
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Experiment NTo. 234

Sample 1 No pretreatment - Fluorinated with Exp. 232 - very hard

Sample 2 No pretreatment - Fluorinated with Exp. 230

Sample 3 20 min. Acrylic at room temperature

16 min, U.V., no cracking

Treatment of complete liner

Time at temperature 2-2 4Wso

,verage temperature 115
0

0
Maximum temperatule re 4i7.

psig malmutf.

sP* •d . ge

Samples iaisg.kTs e•it91 sllpp:)ef

Sample 1 retreated Exp P* a sl•eirry

Sample 2 and 3 - 19min @ 600 in flAft* Oc ae@"*; ULv*

Re flu@44Le*

"¶ime @ jempefatLue C j
S

Ave~gS #ert•a•eae f4 ai

I ximum*4ee'pejariO £ae,
0

*s4g 'wximum w670i

S t O se ! 
28 &s

railes rebute*INO "'Ve a • lwee @% fco tesjing

C C

C
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Experiment No. 236 - Treatment of Compounds B138 and 142 for P.S.N.S.

1 - B138 30 min Acrylic acid @ 60 C - 30 min. U.V.

2 B14a 30 min. Acrylic acid @ 60 0 C - 45 min U.V.

3 3138 3 min Acrylic acid @ 600C - 45 rmin U.Ve

4 B142 3 rmin Acrylic a&io @ 600C - 45 rmin. U.V.

5 B138 3 min. Acrylic acid @ 600f - 60 min tV.

40 B142 3 rmin. Acrylic acid @ 6 00oe 600ruin. %*V.

: 838 45 mine Acrylic acid - 40 min 8 U.V,
S

S B142 #0 dinO Acrylic acd 0 40 mine LjVO

9 B138 No pretfeatment

JO B142 No pretreatment

Further work stopped because of loss of tensile on room tempA- 0

ature storage.

Sample 0 Shore A Cf G in/sec. Wear L9 fe Surface
No. Initial Final 1.21 204 120 MnTh Max Hr-rs Condition

T°F

g3$ 344 0225 0435 460 69* soft
0

2 01 *69 *344 e160 .168 510 48-* soft

0 4i .438 *143 .143 20( OW soft

0 *36? .382 *184 0168 59 72* soft

5 .354 .369 *952 &W5 195 .1 soft

6 0385 0400 O9N 1 *68 0210 .1 soft

S*& 5 Op 099 #96 0116 310 100 soft

69 r 16 .486 &219 .096 270 87 soft

soft
0

R soft

Tes6 term.ina6ee because oe hgh teaperature
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Experiment 236 (Continued)

Sai- ipie Modulus Tensile
Nn. 100% 200% 300% % Blong. psi Comp. Set

7 310 602 1060 460 1840 60.4

8 830 150 1650 35.4
a

Experiment No. 240 - Preparation of BP 3*SF4 complex for Experiment 242

Method of preparation - as previous

Yield 303.8 g.

0

Expcri'nent No. 242 a Expansion of Experiment 174

20 ninv @ 600C - 100% ,irvlic acid

No U.V. 0

0 0

Thickness Shore A Cf r in/sec. Wear Surface
Final Int. 4 Fnal 121 2.4 120 Min Cf Max. T Hr. Condition

49 406 *731 45 -- nil soft

0
Modu.jus Tensile

200%; 300% % 3long, vps Compjjsston Set

150 304 496 58? 1139 50.0

Expe1nent V. 244 e Fxpansion of Experiment 44 - Development of
oneestep graft f&uorfnatioiomethod

Time @ 4enpetature 60 min.

Average terrw&eature °C 65

psig Iraximuri 17355

SF4 (Qsed 3500

Acrvlic acid used 15.0

All samples had a tacky surface film which dissolved off with an

acetone rinse.
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:xipc rj ri-nt No. 24,1 (Continued)

Thickness Shore A Cf @ in/sec. Wear

Sample Final Init Final 1.21 2.4 120 Min. Cf Max T°F Hrs.

Buna 124 49 49 .456 .582 .219 .213 280 200-

Neoprene 133 57 61 .672 .759 .239 .232 475 52w

Natural 138 60 64 .513 .581 .160 152 225 214

3 142 62 65 .657 .605 .176 .063 170 166

Test t.-rn.-inated because of high tcmperature

Modulus Tensile Compression
Satmp1e 100% 200% 3.0ý,% I Elong. S esi _ e

Buna 177 295 "'70 477 775 95.5

Neoprene 358 558 k40 0 7 0  S 1080 94.9 o

Natural 378 9,3 •741 343 204? 70.7

S3R ,451 115 1974 314 2145 69.5

0

Experiment Nc* 246 - *;c0._js tv 14 expe4-.ier%#s 'ase* o# Experiment S74 to fetermine
optimum treatment Vor combinecb graft-fluiileation &Meatment
in tAe #pw pressure reaction vessel. 0

One sample each of Buna t* Neoprene* Natwra% SBR and
Buty I Sn each our*

lorbRu-Ni& 14 9 01 12 13

Ave Termp. C 145 145 145 145 1,5 13* l1q *5 605 1*5 q95 l?5 145

Time @ T 80 80 4C* 40 60 00 CO 40 80 40 80 40 60

:..axo ¢ 147 14 7 *;7 14.7 1 ';85 136#5 & 2 2- 124*1 $26#8 $26,8 225p5 148-24

p rg a Ye 2; 1-45 -28g a2,7 19*-5 18 1-9,o 5.7- $33, 20.0 28.3 p5.1 p4.8

SF ~ b $5 '5 lb *%qS 10.0 340 6(W 6,0 1%8 #9.# ¶T9*? tP6

(F0.SE 0 1 • 0 27.0 $ 0 1 l*0 2800 412,0 410 280Q
.3 4

1ail, Bi 3 /Si2 0 0 0 0 .3i: 0 0 e36 036 V36 * 035 C36 .36

-Prcssure icak in bomb
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BUNA N

Bo-,ib run Thickness Shore A Cf@ in/sec.
""IniCr lnitial Final Initial Final 1.21 2.4 120

.122 .123 55 58 50 .54 >.46

2 .124 1124 70 73 7 1 .79 > .46

S.12-) s124 7u 76 .44 .50 .305

*125 .124 70 70 .96 .94 > ,46

5 .124 .124 71 76 .27 031 .168

012- .124 71 72 Q61 067 .346
/ .121 p 125 70 072 .7 73 .3460

.125 C025 70 o 69 185 0350 .199

"09124 . 24 70 72 &0 .34 .184

0 I2-1 .124 71 76 *33 039 e199

11 *124 &124 70 80 .32 .36 .152

12 0123 .124 70 76 g35 .36 .176
0

13 125 0125 70 80 . .37 >.46

0 0

0

0

0
0o

Co
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BUNA .,

fl6mb T¢un Modulus Tensile Compression
1nmber 1007 200W 300Y 77 % Blong. psi set

1 260 580 220 720 37.8

. 910 170 1760 33.6

3 1310 103 38.3

820 io90 220 2010 32.7

5 830 150 1210 43.0

6 970 160 1 t530 3601

7 880 1720 200 1720 35.8

8 720 1500 220 1610 44.0

9 810 190 1465 39.2

10 860 1530 200 1520 44,1

11 820 140 1000 49.9

12 870 670 1310 46.4

13 760 130 9?5 45.9

0

0

00

o~
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NEOPRENE

Bomb Run Thickness Shore A Cf @ in/sec.!Nunb'r Initial Final Initial Final 1.21 2.4 120

1 .133 .136 60 68 .60 .62 .324
2 .131 .131 60 66 .73 .86 >.46
3 .132 .13,1 60 67 .69 .62 .324
-. 133 .133 61 64 .75 .99 ).46
5 .13,1 .135 61 68 .37 .43 .29

6 .131 .133 61 65 .51 .65 ).46

? .131 .133 61 66 .56 .69 ).46
3 .133 .133 62 62 .44 .54 .279

9 C133 .13,4 6,4 67 .35 .41 .238
i0 .133 .13; 62 67 .46 .55 .268

011 135 QI10 60 70 .42 .,18 .295
12 (D137 1 -G 60 71 .42 .53 0232
13 D127 OI1Z 60 70 .42 052 e39

0

0
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NEOPRENE

Bomb Run Modulus Tensile Compression
Number 100,; 200% 300% % Eong. psi Set

1 390 630 280 810 71.2

2 350 540 310 310 860 70.9

300 '30 660 320 720 78.7

280 400 640 370 850 77.6

5 320 490 720 370 920 69.4

3 100 140 680 360 880 83.8

7 290 425 680 390 960 83.2

320 5300 300 1150 83.5

0 270 390 650 390 930 79.3

1' 260 390 635 370 885 81.2
0

li 310 !10 710 380 a 870 81.1

l2 330 505 780 370 940 84.1

13 295 400 525 100 735 64.6

0
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NATURAL

Bomb lun Thickness Shore A Cf @ in/sec."Numb, r Initial Final Initial Final 1.21 2.4 120

1 .137 .137 65 67 .92 .81 .324

2 ý 140 .140 64, 65 .81 NR .239

3 .141 .142 65 67 .62 .62 .279

.140 14;0 65 64 N11 NR >.46

- .138 .139 65 70 .37 .,2 .333

6 .139 .140 065 64 .42 .- 7 .428

7 .138 .140 6- 0 64 .66 .75 .226

$ .139 .141 63 66 .35 .44 .29

0 .133 .137 65 68 .38 .47 .342

10 .137 .138 65 70 .39 .45 .359

11 .136 .139 o 65 72 .39 .47 .324

12 .137 .130 65 70 .37 .42 .274

13 .133 .135 65 70 .37 .16 .351

0
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NATU!IAL

Bomb un Modulus 
Tensile CompressionNuber 100% 2007 300% Elong. psi Set

1 430 1060 1890 300 1910 53.3
"21 1080 1945 360 2410 48.0
3 1040 10:0 2060 360 2610 52.9
' 430 1140 2070 380 2725 44.8

5400 980 1690 350 2025 57.0
6 430 1190 2090 380 2780 55.3
7 4.10 1100 1990 400 2940 55.6
3 430 1020 1890 380 2450 62.0
9 -70 1160 1970 360 0 2360 56.8

10 ",45 1120 1910 350 2220 62.3
11 ,35 1020 1830 350 2110 59.1
12 380 970 1750 4100 2480 75.8
13 390 925 1600 360 2020 70,6
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SBR

!3onb -un Thickness Shore A @ in/sec.NumbE r Initial Final Initial Final 1.21 2,4 120

£ .1.40 .141 65 67 .63 .76 >.46

.142 .142 64 66 NF NR .219
3 , I."3 .143 65 66 .61 .56- .329

,140 .140 65 64 NR NR >.46

.1,4 .14t 65 70 .40 .46 .279
6 .141 .142 65 64 .50 .59 .411
7 . .140 65 63 1.44 NR .251
S.10 .147 61 67 .35 .45 .300

.145 .146 66 69 .40 .48 .346
10 .142 .14-; 65 70 .39 .45 .285
11 .141 . ,70 

.39 .49 .279
1-, .133 .140 65 70 .37 ..7 .274
13 .137 .140 65 70 .38 .46 .342

o
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SBR

Bomb Run Modulus Tens ile Compression

Nut, be r 100% 200% 300% % Elong. psi set

1 455 1220 280 1960 55.9
.;00 1040 1920 350 310.

3-1-,31 48.

-400 1150 2050 320 2330 56.3

-• 380 985 1320 430 2850 50; 4

"130 980 1755 350 2080 55.0

6 150 Ii90 2130 370 2690 58.4

100 1070 1900 400 2675 55.2

8 400 1055 1860 400 2570 63.4

4,70 1150 2010 340 2280 61.5

10 -iSO 1240 2080 350 2400 52.3

11 '130 1070 1835 330 2050 62.9

12 4 10 1050 1900 350 2350 77-.4

13 390 030 1600 360 2020 70.6
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BUTYL

Boarb ýun Thickness Shore A Cf @ in/sec. Surface
Number Init. Final Init. Final 1.21 2.4 120 Condition

1 .125 .125 52 53 soft

2 .125 .125 55 51 soft

.123 .123 55 52 soft

.123 .123 5-; 50 soft

-.122 ,25 52 50 .60 .65 .338 soft

6 .121 .122 53 49 soft

7 .123 .124 54 50 soft

.121 .122 50 48 soft

*.126 .125 54 48 soft

10 .123 .121 54 51 soft

1 .124 52 s. tacky

12 .124 .173 55 52 s. tacky

13 .124 .1!6 5,4 50 s. tacky
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BUTYL

Bomb Riun Modulus Tensile Compression
10,_ 3"r 100% 200% 300`3 % Elong. psi Set

340 840 1240 330 1350 59.3

" 240 630 1090 340 1230 63.1

3 310 780 1210 360 1375 71.9

300 750 1190 350 1320 71.4

300 750 1170 330 121 0

300 745 1181 400 1,420 /16.0

325 820 1220 390 1420 75.2

Experiment No. 262 - Treatment of Chevron seals for Portsmouth Naval
Shipyard

Retractable ,Mast seals

Treated with oni-sten graft-fluorination method

"Tint, @ temperature 60 min.

.verage temperature 1150C

Maximum pi 11.3

SF used 20.0A

,icrylic Acid used 10.0 g.

Samples were slightly harder but with a sufficiently low coef-

ficient cf friction to warrant in application testing. Testing will

be Jonc at Portsmiouth Naval Shipyard and results forwarded through

Code 634C.
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Expcriment No. 264 - Evaluation of new rubber stocks

Samples of Buna N - SW - Natural rubber

Fluorination by one-step graft fluorination method

Time @ temperature, 60 min.

Average temperaturc 115 0C

Maximnum: psig 16,2

SF. used 30.0 g.

acrylic acid used 13.0 g.

All sampies have satisfactory appearance and are comparable

to prcvious stocks.

Experiment No. 266 - "0" Rings (Mlil P 5516) for Puget Scund Naval
Shipyard

All rings treated as previous on outside surface only

Fluorination by onu-step 'raft-fluorination method with

Experinent 264
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